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(54) REGENERATION METHOD FOR SOLID POLYELECTROLYTE FUEL CELL 
(57)Abstract 

PROBLEM TO BE SOLVED: To regenerate a solid 
polyelectrolyte fuel cell having a deteriorated cell 
characteristic by accumulating cation in a solid 
polyelectrolyte film. i a 

SOLUTION: The operation for power generation is 
stopped. Dilute sulfurio aoid is then supplied from the 
anode gas feed hole 1 2 and the cathode gas feed hole . 
13 in a fuel cell stack 10 through the internal gas flow 
line and reaches the solid polyelectrolyte film for acid 
treatment, so that proton displaces the accumulated 
cation. After the acid treatment pure water is supplied 
from the anode gas feed hole 12 and the cathode gas 
feed hole 13 for cleaning, end nitrogen gas is supplied 
for drying. 
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CLAIMS 



luiaimwj 

[Claim 1]A regeneration method of a polymer electrolyte fuel cell recovering a battery 
characteristic which fell by long-term operation by carrying out acid cleaning of the membrane 
electrode zygote included In a fuel cell stack. 

[Claim 2]A regeneration method of the polymer electrolyte fuel cell according to claim 1 
performing acid cleaning of a membrane electrode zygote by immersing a membrane electrode 
zygote which disassembled and took out a fuel cell stack Into inorganic acid liquid. 
[Claim 3]Inside of an anode gas feed hopper which suspends operation of a polymer electrolyte 
fuel cell and supplies fuel gas to a fuel cell stack, and a cathode gas feed hopper which supplies 
oxidant gas. A regeneration method of the polymer electrolyte fuel cell according to claim 1 
supplying inorganic aoid liquid and performing acid cleaning of a membrane electrode zygote 
from one of gas supplying ports at least 

[Claim 4]While connecting piping for inorganic acid liquid supply with gas supplying pipelines 
whioh supply fuel gas to en anode gas feed hopper of a fuel cell staok, and gas supplying 
pipelines which supply oxidant gas to a cathode gas feed hopper via a valve, To gas discharge 
piping which discharges gas from an anode, and gas discharge piping which discharges gas from 
a cathode. Connect piping for inorganic acid liquid discharge via a valve, and the aforementioned 
valve is switohed. Inorganio aold liquid introduced from piping for inorganic acid liquid supply Is 
led to an inside of a fuel cell stack from a gas supplying port, A regeneration method of the 
polymer electrolyte fuel cell according to claim 3 performing aold cleaning of a membrane 
electrode zygote using a method of leading to piping for inorganic acid liquid discharge, and 
furthermore discharging outside from gas discharge piping. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the regeneration method of the membrane 
electrode zygote included in the fuel cell stack of a polymer electrolyte fuel cell. 
[0002] 

[Description of the Prior ArflDrawing 4 is drawing of longitudinal section showing typically the 
basic constitution of the single ceD of a polymer electrolyte fuel celL The catalyst bed 3 is 
stuck to both sides of the solid polyeiectrolyte membrane 2. the membrane electrode zygote 
(MEA) 1 is formed, the gas diffusion layer 4 is further allotted to the outside, it inserts with the 
anode side separator 5 and the cathode side separator 6, and the single cell is constituted. The 
fuel gas which contains hydrogen in this composition in the fuel gas flow route 7 with which the 
anode side separator 5 was equipped. Oxidant gas, such as oxygen or air, is passed to the 
oxidant gas passage 8 with which the cathode side separator 6 was equipped, and power 
generation by electrochemical reaction is performed by sending to the membrane electrode 
zygote 1 through the gas diffusion layer 4. 

[0003]Sinoe membranous specific resistance becomes small and a film functions as a proton 
conductivity electrolyte membrane in a polymer electrolyte fuel cell by carrying out the water of 
the solid polyeleotroiyte membrane 2 to saturation. In order to maintain the generation 
efficiency of a polymer electrolyte fuel cell highly. It is required to include sufficient water for 
the solid polyeiectrolyte membrane 2. For this reason, it humidifies with the humidifier which 
equipped the inside of the exterior or a cell with the oxidant gas passed to the fuel gas passed 
to the fuel gas flow route 7 and/, or the oxidant gas passage 8, The method of maintaining the 
conductivity of the solid polyeiectrolyte membrane Z is conventionally taken by supplying the 
gas holding suitable moisture. 
[0004] 

[Problem(s) to be Solvod by the Invention]Thus, in the polymer electrolyte fuel celt, by 
humidifying and supplying fuel gas and/, or oxidant gas, the conductivity of solid polyeiectrolyte 
membrane was maintained and the predetermined battery characteristic has been obtained 
However, since the positive ion dissolved in underwater [ which is used for humidrfication ] or 
the positive ion eluted from piping will be sent to a membrane electrode zygote with reactant 
gas when these reactant gas is humidified and supplied with a humidifier In this way. The proton 
group which bears the conductivity of solid polyeiectrolyte membrane gradually with progress of 
operation time is replaced, and there is a problem that a battery characteristic falls. 
[0005]Thls invention was made in consideration of the problem of such a polymer electrolyte 
fuel cell, a positive ion accumulates the purpose of this Invention to solid polyeiectrolyte 
membrane, and It is in providing the regeneration method which reproduces effectively the 
polymer electrolyte fuel cell with which the battery characteristic fell to the cell provided with 
the predetermined battery characteristic. 
[0006] 

[Means for Solving the ProblemJln this invention in order to attain the above-mentioned 
purpose, (1) By carrying out acid cleaning of the membrane eleotrode zygote inoluded in a fuel 
celt stack, it uses reoovering a battery characteristic which fell by long-term operation, and (2), 
for example, a fuel cell stack, is disassembled, take out a membrane electrode zygote, and it is 
immersed into inorganic acid liquid, and perform acid cleaning. Or suspend operation of (3) 
polymer electrolyte fuel cells, and it is supposed that inorganic acid liquid is supplied and acid 
cleaning of a membrane electrode 2ygote is performed from one of gas supplying ports at least 
among an anode gas feed hopper which supplies fuel gas to a fuel cell stack, and a cathode gas 
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feed hopper which supplies oxidant gas. (4) For example, while connecting piping for inorganic 
acid liquid supply with gas supplying pipelines which supply fuel gas to an anode gas feed hopper 
of a fuel cell stack, and gas supplying pipelines which supply oxidant gas to a cathode gas feed 
hopper via a valve. Piping for inorganic acid liquid discharge is connected with gas discharge 
piping which discharges gas from an anode, and gas discharge piping which discharges gas from 
a cathode via a valve, acid cleaning of a membrane electrode zygote is performed using a 
method of switching these valves, leading Inorganic acid liquid introduced from piping for 
inorganic add liquid supply from a gas supplying port to an inside of a fuel cell stack, leading to 
piping for inorganic acid liquid discharge from gas discharge piping further, and discharging 
outside — things are done, 

[0007]If disassemble a fuel cell stack to which a battery characteristic fell, for example like the 
above (2), a membrane electrode zygote is taken out it is immersed into inorganic acid liquid 
and acid cleaning is performed by long-term operation, a positive ion accumulated to solid 
polyelectrolyte membrane will be again replaced by proton. Therefore, if a fuel cell stack is 
constituted using a membrane electrode zygote which carried out acid cleaning in this way, it 
will be reproduced to a polymer eleotrolyte fuel cell which has a predetermined battery 
characteristic. ........ 

[0008]the above (3) — as shown in {4) of further the above then, inorganic acid liquid is sent to 
a membrane electrode zygote through a channel of a channel of fuel gas and/, or oxidant gas, 
and a positive ion accumulated to solid polyelectrolyte membrane is again replaced by a proton, 
and is reproduced. By this, the battery characteristic of a polymer eleotrolyte fuel cell will be 
recovered to the predetermined characteristic. Therefore, if these methods are used, it can 
reproduoe to a polymer electrolyte fuel cell which has a predetermined battery characteristic, 
without disassembling a fuel cell stack. 

£0009] . . ^ _ , 

[Embodiment of the Invention]<Working example 1> By prolonged generating operation, the fuel 
cell stack of the polymer electrolyte fuel cell with which the battery characteristic fell was 
disassembled, all of the membrane electrode zygote often laminated single cells were taken 
out, it was immersed into dilute sulfuric acid, and acid treatment was performed. It dried, after 
pure water washed the membrane electrode zygote which ended acid treatment, and it included 
in the fuel cell stack again, generating operation was performed on the same conditions as the 
original operating condition, and the battery characteristic was evaluated. 
[0010lDj»wingJ_is a characteristic figure showing the battery characteristic of the polymer 
electrolyte fuel cell after acid treatment implementation as compared with the battery 
characteristic before acid treatment implementation. The characteristic A shown by - in the 
figure is the final characteristic at the time of performing prolonged generating operation, and 
the characteristic B shown by O is a battery characteristic after acid treatment implementation. 
As for the characteristic B, as compared with the characteristic A, an extensive improvement is 
found so that cleeriy from a figure. This characteristic B is almost equivalent to the original 
battery characteristic of a polymer eleotrolyte fuel cell, and it turns out that it recovered mostly 
to the original battery characteristic by the above-mentioned acid treatment 
[001l]<Working example 2> The generating operation of the polymer electrolyte fuel cell to 
which the battery characteristic fell by prolonged generating operation is suspended. As shown 
in drawing 2 . after supplying dilute sulfuric acid and carrying out conduction of the gas 
passageway inside the fuel cell stack 10 from the anode gas feed hopper 12 and the cathode 
gas feed hopper 13 of the fuel cell stack 10, it discharged from the anode gas outlet 14 and the 
cathode gas outlet 15. respectively. Next after pouring in the pure water for washing and 
carrying out oonduotion of the internal gas passageway similarly from the anode gas feed 
hopper 12 and the cathode gas feed hopper 13, it discharged from the anode gas outlet 14 and 
the cathode gas outlet 15. respectively. Then, conduction of the nitrogen gas was carried out to 
the anode gas outlet 14 and the cathode gas outlet 15, and it was made to dry similarly from 
the anode gas feed hopper 1 2 and the cathode gas feed hopper 1 3. 
[0012]According to the result of having performed generating operation, about the polymer 
electrolyte fuel cell whioh performed aoid treatment by dilute sulfuric acid, washing by pure 
water, and desiccation by nitrogen gas like the above. It improved like the characteristic shown 
in drawing 1 of working example 1 more nearly substantially than the characteristic before a 
battery characteristic processes, and the characteristic almost equivalent to the onginal battery 
characteristic was obtained. Although conduction of the dilute sulfuric acid is carried out and 
acid treatment is performed in this example from the both sides of the anode gas food hopper 
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12 and the cathode gas feed hopper 13, Since dPute sulfuric acid is diffused also as supplying 
dilute sulfuric acid from one of gas supplying ports and tt reaches to solid polyelectrolyte 
membrane, solid polyelectrolyte membrane Is reproduced and a battery characteristic is 
recovered. , , . . , 

[0013]<WorWng example 3> drawin e_3_is the basic constitution figure of the inorganic acid liquid 
supply excretory system of a fuel cell stack used for the regeneration method of this example, 
it is (a) at the generating operation time, and (b) is a lineblock diagram at the time of the 
regeneration which used dilute sulfuric acid. In [ as seen in a figure ] the fuel cell stack 10 of 
this example, To the gas supplying pipelines which supply fuel gas to the anode gas feed hopper 
12. via the diverter valve 16 the piping 20A for inorganic acid liquid supply, The piping 20B for 
inorganic acid liquid supply is connected with the gas supplying pipelines which supply oxidant 
gas to the cathode gas feed hopper 13 via the diverter valve 17. The piping 21 B for inorganic 
acid liquid discharge is connected with the gas discharge piping in which the piping 21 A for 
inorganic acid liquid discharge discharges the gas from the cathode gas outlet 15 via the 
diverter valve 18 again via the diverter valve 19 at the gas discharge piping which discharges 
the gas from the anode gas outlet 14. 

[0014]In the polymer electrolyte fuel ceil incorporating this fuel cell stack 10. So that gVawin g 3 
(a) may see The piping 20A. the piping 20B. the piping 21A, The diverter valve 1 6, the diverter 
valve 17. the diverter valve 18. and the diverter valve 19 were set up stop circulation with the 
piping 21 B, anode gas and cathode gas were suppBed to the fuel cell stack 10. and the usual 
generating operation was performed After continuing generating operation for a long time, 
operation of the polymer electrolyte fuel cell with which the battery characteristic fell was 
suspended. After it the diverter valve 16, the diverter valve 17, the diverter valve 18, and the 
diverter valve 1 9. After having switched so that drawing 3 ( b) might see, having passed through 
dilute sulfuric acid anode gas feed hopper 12 from the piping 20A, and introducing from the 
piping 20B to the cathode gas feed hopper 13 and carrying out conduction of the fuel cell stack 
10, it discharged from the piping 21 A and the piping 21B. respectively. It continued, the 
conduction of dilute sulfuric acid was suspended, and it washed by carrying out conduction of 
the pure water in the same course as dilute sulfuric acid. Thus, after carrying out conduction of 
the dilute sulfuric acid, when the battery characteristic was measured, having recovered in the 
characteristic in early stages of operation was checked like the case of working example 2. It 
turns out that solid polyelectrolyte membrane was reproduced by the conduction of dilute 
sulfuric acid. 

[0015]Although conduction of the dilute sulfurlo acid is carried out and acid treatment is 
performed also in this example from the both sides of the anode gas feed hopper 12 and the 
cathode gas feed hopper 13. As working example 2 was described, from one of gas supplying 
ports, solid polyelectrolyte membrane is reproduced also as supplying dilute sulfuric acid, and a 
battery characteristic is recovered. In above-mentioned working example 1-3 both, it is easily 
guessed from the operation that the same effect is acquired even If it uses inorganic acid other 
than dilute sulfuric acid although dilute sulfuric acid is used for acid cleaning. 
[0016] 

[Effect of the InventionjAs mentioned above, since C according to this invention ] add cleaning 
of the membrane electrode zygote of the polymer electrolyte fuel cell after (1) long-time 
operation is carried out, It became possible to replace again the positive ion accumulated to 
solid polyelectrolyte membrane by a proton, to reproduce it and to reproduce effectively the 
polymer electrolyte fuel cell with which the battery characteristic fell to the cell provided with 
the predetermined battery characteristic, and the life of the cell improved 
[0017](2) Since add cleaning can be efficiently performed, without disassembling a stack if 
especially Claim 3 and also the method according to claim 4 are used. It is suitable as a 
regeneration method of a polymer electrolyte fuel cell. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

CDrawjngJjThe characteristic figure showing the battery characteristic of the polymer 
electrolyte fuel cell after carrying out acid treatment by the method of working example 1 as 
compared with the battery characteristic before acid treatment implementation 
[Drawing 2lT he perspective view of a fuel cell stack showing the add treatment method of 
working example 2 

[Drawing 3ll n the basic constitution figure of the inorganlo acid liquid supply excretory system 
of a fuel cell stack used for the regeneration method of working example 3. as for (a), (b> is e 
lineblock diagram at the time of generating operation, and a lineblook diagram at the time of the 
regeneration which used dilute sulfuric acid. 

GlDLwjrjgJlDrawing of longitudinal section showing typically the basic constitution of the single 
cell of a polymer electrolyte fuel cell 
[Description of Notations] 

1 Membrane electrode zygote (MEA) 

2 Solid polyelectrolyte membrane 

3 Catalyst bed 

4 Gas diffusion layer 

5 Anode side separator 

9 Cathode side separator 

7 Fuel gas flow route 

8 Oxidant gas passage 

10 Fuel cell stack 

12 Anode gas feed hopper 

13 Cathode gas feed hopper 

14 Anode gas outlet 

15 Cathode gas outlet 

16, 17,18, 19 diverter valves 

20A and 20B Piping (for inorganic acid liquid supply) 

21 A and 21 B Piping (for inorganic acid liquid discharge) 



[Translation done.] 
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